MEMORANDUM

To: Mr. Jim Buchert, Versar, Inc.

From: Laura Casey, OPPT/NPCD/FOB

RE: Technical Direction to Work Assignment 2-1
Subject: Clariant Corporation, Coventry, Rhode Istand

EPA-Region 1 has received from the Clariant Corporation, Addendum Il to Report: Exposure
and Screening Level Risk Assessment for Carpet Fiber and Food Wrap Scenarios Associated
with Pigment Red 144/214 (April 11, 2005 Revision), dated August 18, 2006 associated with its
Clariant Red Pigment Project

In this August 18, 2006 Addendum I, Clariant has provided an update to the September 16, 2005
Addenda to the Conceptual Exposure Model Report (August 2004 Revision), and Exposure and
Screening Level Risk Assessment Report (April 11, 2005 Revision}. In December 2005 Versar
had provided comments on the September 2005 Addenda, which identified deficiencies in the
exposure scenarios and assumptions. This updated August 2005 Addendum Il was prepared to
address Versar December 2005 comments as well as issues identified during an EPA/Versar
conference call with Clariant. Region 1 will provide this Addendum II to Versar in hard copy via
certified mail.

Please review this document for the following:

L Are the formulas provided in the Addendum II appropriate and are the proposed
exposure/risk model input parameters appropriate based on the information provided? If
not, please provide comments and/or recommendations using appropriate EPA
procedures and guidance.

® Referring bac.k to the December 16, 2005 Memorandum from Versar to Laura Casey
(EPA-HQ), has Clariant adequately addressed the issues/items identified in that memo?

L Based on its overall review of the document, does Versar have any additional
recommendations regarding the adequacy of the assessment?

Due Date: Please turn the review of this document around by October 13, 2006. If there are any
questions regarding this due date, please contact me at 202-566-1982.

Technical questions retating to this project may be addressed directly to Kim Tisa in Region 1 at
617-918-1527 or by e-mail at tisa.kimberly@epa.gov.



Mike Teague/CLARIANT To lsa.kimbery@epamail.epa.gov
09/08/2006 04:44

PM js1@hbblinc.com, apawlisz@bbline.com, Erin

cc Russel/CLARIANT@CILARIANT, John
Paul/CLARIANT@CILARIANT

bee
Subject RA Addendum !l - August 2006 Revision[[

Classification: Internal

Kim -

Here is @ revised Screening Risk Assessment Addendum that incorporates Clariant's response to Versar's
last comments on the topic. I'l be following this email with two hardcopies of this document via FedEXx to
you,

We look forward to your response.
Best regards,

Mike

Mike Teague

Clariant Corporation

4000 Monroe Road
Charlotte, NC 28205 USA
Office Phone: 704.331.7104
Celt Phorie: 704.904.8707
FAX: 704.330.1528
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ADDENDUM II TO REPORT:

EXPOSURE AND SCREENING-LEVEL RISK ASSESSMENT FOR
CARPET FIBER AND FOOD WRAP SCENARIOS

ASSOCIATED WITH PIGMENT RED 144/214
APRIL 11, 2005 REVISION

Prepared for Clariant Corporation
4000 Monroe Road
Charlotte, NC 28205

Prepared by BBL Sciences
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1. Introduction

The April 11, 2005 report titted “Exposure and Screening-Level Risk Assessment for Carpet Fiber and Food
Wrap Scenaries Associated with Pigment Red 144/214" contained a screening-level risk assessment for children
potentially exposed io carpet fiber and for the general population potentialty exposed to food wrap, The goal of
that assessment was 1o calculate accepiable, risk-based levels of (PCBs in carpet yarn and fiber using cancer and
non-cancer risk/hazard threshoids and children-specific exposure factors. In August 20035, new observations
were added to input data and the report was updated via an addendum (BBL, 2005). Additional information
congisted of a new maximum carpel concentration of 14.1 ppm (based on the re-analysis of ALTA LAB resulis),
a new maximum food wrap concentration of 0,34 ppm, and a new packing tape concentration of 2.4 ppm (based
on new analytical data). Afier the addendum was submitted to USEPA for comments, the agency indicated that
the back-calculations of “safe” levels of PCBs in carpel were derived for exposure scenarios other than the
absolute “worst-case” assumptions. For example, the maximum Retention Factor (RF) was set at 0.01.
However, USEPA’s contractor, Versar, commented thal the calculation “does not present these carpet
concentrations associated with the worst-case REF assumption,” and that this “worst-case” should assume a RF of
[.0. The RF of 1.0 assumes that all of the PCBs in the carpet will volatilize into the indoor air. Tmplicit in this
request is the assumption that there is an inexhanstible source of PCBs. In an actual house, carpet may not be
replaced until its useful life span is over - about 10 years (Bigger and Bigger, 2004). Clearly, the assumption of
an inexhaustible source will cause an unreasonable and unrealistic forecast of exposure and risk or hazard.
Moreover, the USEPA suggested that although fully encapsulated into the polypropylene matrix, PCBs
volatilize freely (i.e., the polypropylene shell is not an effective barrier to PCB volatilization) and entirely fi.e.,
100% of the encapsulated mass is given off into the surrounding air). These assumptions also overstate
exposure (and therefore risk) because the polypropylene matrix is likely to provide a significant barrier to any
encapsulated PCBs. and empirical evidence shows that even “neat™ PCBs (in a fluid form) volatilize very litile
{maximum of 5% Qi. 2003). Pespite these concerns, we proceeded with calculations using the USEPA's
requested assumptions of PCBs volatilization potential (and the minimum air exchange rate of 8.4 room air
exchanges/day: USEPA, 1995) to show that, even using this unreasonable assumption, the back-calculated
“safe” levels of PCBs in carpet are higher than those actually present {i.e. 14.]1 ppm). However, calculations are

performed for a finite mass of PCBs volatilizing into indoor air to maintain some realism in predictions.

The objective of the cuirent Addendum is te update the April 11 report (and Addendum [; BBL, 2005) with the
new data, This Addendum incorporates the abridged components of the original report to facilitate the

discussion of the effects that new data may have on the outcome of the risk assessment.
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2. Carpet Scenario

As indicated in the originai report, the primary receptors for this analysis were young children (1 to 10 years
old), who may be exposed fo tPCBs in the pigments via daily activities on carpeted surfaces. The extent of
contacl between children and carpet-borne constituents of interest was calculated via an exposure model. This
modet considered ingestion, dernmal uptake, and inhalation exposure routes. The model and the associated input

parameters are briefly discussed below.

21 Exposure Model

2.1.1 Non-Cancer Hazard

The combined exposures caleulation model for non-cancer hazard was as follows:

N THO - BW- AT, Equation 1

‘{.nr,r-e'rz: . ; + } +
ED-E [I_M +[¢,§A AF’DERMHJ_.,HR‘ .L_,RF]
\RID 1Cmglhg ] \RD  10mglkg RD vE )

where,

CNCeaperrisk-based concentration in carpet fiber associated with hazard quotient of | (mg/kg),
THQ-target hazard quotient (unitiess),

BW-bady weight (kg}

RfD-non-cancer reference dose (mg/kg BW/day),

AT, non-cancer averaging time (days),
ED-exposuie duration (yrs),

EF-cxposure frequency {days/yr),

IR-dust ingestion rate (mg/day),
BioAF-bioavailability factor for ingestion {unitless),
SA-contacl skin surface area (cm’/day),

AF-dust adherence factor (mg/em’),

DERM-dermal absorption factor (unitless),
IHR-inhalation rate (m*/day),

V'F-volatilization factor (m’/kg), and

RF-retention factor {unitless).
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The volatilization factor (VF) used in the above equation was calculated via a set of concentration relationships
derived experimentally for an enclosed chamber containing a carpet sample impregnated witly a substance of
interest (Bennet and Furtaw, 2004 citing Won et al., 2000). The relationships describing carpet surface to air

partitioning (Xg,) were as follows:

L

k 3 062kgh
K __d=]038- 062 o IP
54 d“_

= Equation 2
where,
A M Equation 3
et = ‘guation 3
k, C,
substituting Equation 3 into Equation 2 and solving for 3 vields,
M - (d“. ; ] 0.3 82 0 02eptp 'CR } Equation 4

where,
k~adsorption coefficient (m/hr),
kq-desorption coefficient (m/hr),
d,-carpet thickness (m),
FP-vapor pressure (Pa),
C,-acceptable concentration of PCBs in air from Equation 1 and 9 {mg/m?}, and

M-mass of PCBs per area of carpet (mg/m®).
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To express M on carpet weight basis (Mcw; mg/kg), this parameter can be divided by carpet face weight (FW;
kg/m’)} such that

(d“. ] 03.82—0.62}ug1’P . Cnlg )

M,
Fw

Equation §

Furthermore, in realistic conditions of a normal house, ventilation is provided to mainiain proper air quality.
Therefore, the M, term must allow for a dilution factor (AE; unitless) to avert modeling unrealistically high

concentrations. Thus, Equation 5 is modified to

d, 10" o L g
= Equtior h

FW

The volatilization factor (VF; m*/kg) was derived by dividing M., by the air concentration term C, (Equation 7).
The VF was inserted into Equation | to caleulate an acceptable carpet concentration attributable to (PCB

volatilization.

VF = M, _ td“. | 382 06Ziog) T AE)
¢ Fw

&

Equation 7

Given that C, is calculated in Equation 1 and 9 using the inhalation exposure assumptions, VF was inserted in

these equations to derive an acceptable concentration in carpet fiber (Mg, ; my/kg),

VF*C, = M, Equation 8
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2.1.2 Cancer Risk

The combined exposures back-calculation model for cancer risk is as follows:

cc, = TR BW- AT Equation %
Y ep. gl CSF-IR-BioAF) (CSF-SA-AF-DERM [ J— .RF]
1P mglkg 10 mpl ke VF

where,

C'Ceuperrisk-based concentration in carpet associated with § x 10°° cancer risk {mg/kg),
TR-target cancer risk,

BH-body weight (kg),

('SF-cancer slope faclor (mg/kg BW/day) ',
AT.-cancer averaging time (days),

ED-exposure duration (yrs),

EF-exposure frequency {days/yr),

IR-dust ingestion rate {mg/day},
BioAF-bioavailability factor for ingestion (unitless),
SA-contact skin surface area (cm’/day).

AF-dust adherence factor (mg/em®),

{HR-inhalation rate {m“fday},

DERM-dermal uptake factor {uniiless),
VF-volatilization factor (m*/kg), and

RF-retention faclor (unitless).

2.2 Model Parameterization

The exposure parameters, models, concentration data, risk factors, and assumptions used in the current
assessment were obtained from & number of sources, including USEPA guidance documents, published
literature, the internet, and Clariant’s database. Input parameters are summarized in Table 1. The paragraphs

below discuss each input paramelter in detail,
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221 Body Weight

The receptor of interest in the carpet scenaric was a young child who is expected to be in direct contact with
carpeted surfaces as a result of normal daily activities such as playing, walking, and crawling. The range of age
within this group can conceivably span from 1 to 10 years. The calculated average body weight for children of
that age was 21.8 kg (USEPA, 2000) (Table 1).

2.2.2 Temporal Parameters

The time scale of the exposure and risk estimate was set to coincide with the useful life span of a residential
carpet.  According to an industry souree, carpet warranties may span from 5 (o 20 years. However, a typical
carpet lusts about 10 years (Bigger and Bigger, 2004). Therefore, the maximum exposure duration in this
assessment was assumed te be 10 years. For the cancer risk assessment, a defaull life cxpectancy of 70 years
was used 1o derive the lifetime average daily dose (25,550 days) (USEPA 1997, 2002) (Table 1}. The maximum
exposure frequency was set to the defauit of 350 days per year (USEPA 1997, 2002) and the event frequency al
one event per day. Note that the RF was sel fo vary from ¢.0001 to |. As a result, exposure frequency was set
to vary for each RF scenario as the finite mass of PCBs volatilizes from carpet at a RF-dependent rate {Table 1.
The methoed to estimate the times of total exhaustion of PCBs from carpet via volatilization and subsequent
clearance from a hypothetical room for each RF was based on the flux-based approach of Bennetl and Furtaw

(2004) for indoor residential fate modeting of pesticides on carpel. This methodology is described below:.

2.2.3 PCB Mass Transfer Rate

The flux-based transfer of PCBs from carpel into air was presented and used by BBL in previous assessments of
PCB volatilization. Please note that this model was used as a surrogate for a yet unknown/undeveloped model

of PCB vapor diffusion in carpet.
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The mass-iransfer rate (MTR) algorithm is as follows:

where,

MT‘RPCB = SACG‘ X DAir VPPCB Equaﬁna 14
et T R x 2‘
“Carpet \ Y0 7 iy

MTRpes — mass transfer rate (mg PCB/room-day),
SAcapes - carpet surface area (m?),

Dy, - diffasivity of PCB in air (m?/day),

Teapa - carpet thickness (m),

VPpry - vapor pressure of PCB 44/70 mixture (Pa),
Re - ideal gas constant (Pa x m*/mol x K), and
Lesr — ambien! air temperatore (K).

In etfect. this reiationship estimates the quantity of PCBs that volatitize from the carpet surface into the room on

a daily basis. The model was parameterized using the input variables presented in Table 1. The main

assumptions arc,

PCBs volatilize freely. This causes the conceptual model to assume that the entire mass of PCBs
contained in the carpet will volatilize into air. This implies that:

& PCBs are found on the exterior surfaces of carpet fibers rather than encapsuiated in the
polypropyiene shell (as is the case in actual carpet), and

b. PCBs potentially present in carpet will volatilize into air at a maximum rate until depleted rather
than at a reduced rate {duc to its semi-volatile nature and encapsulation process).

The PCB concentration in carpet is at the maximum. The assessment uses the highest concentrations of
PCBs in carpei rather than a sales-volume, carpet concentration-based measure of central tendency.

Lowest recommended room air exchange rates. It is assumed that the air exchange in the model room
is the lowest recommended by the USEPA {i.e. 8.4 air exchanges/day). However, a standard room in
an actual house may experience far greater ventilation rates,

Carpet synihesized om-site.  The assumption is that the carpet is insialed the moment it is
manufactwed, and the exposure to the resident begins immediately. In reality, carpets may not be
installed for months afler they have left the production facility, and the family may not be in the house
during and immediately after carpet installation,

Vapor Pressure of PCBs. The PCBs are assumed to volatilize from a surface of an ineri substance
whose vapor pressure = (. Therefore, the vapor pressure of PCBs is sét to equal the vapor pressure for
pure PCBs (i.e. PCB 44/70 mixture).

These assumptions are consistent with the USEPA’s desire to examine the “worst-case” exposure scenario,

BLASLAMND, BOUCK & LEE, INC.
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Under the assumption of PCBs volatilizing as a uniform chemical from an inert surface, the maximum flux rate
of PCBs from the carpel surface, estimated by Equation 10, is 668 mg PCB/room-day (gt RF=1). The flux rates
for R¥ equai 1o 0.01, 0,005, 0.001, and 0.0001 are 6.68, 3.34, 0.67, and 0.067 mg PCB/room-day, respectively.
Given that the total mass of PCBs in a hypothetical room (25 w®) is 599 mg PCB (i.e. 14.1 mg PCB/kg x 1.7 kg
carpeb’m2 x 25 m°), the available mass wili volatilize completely within 22 hours at RF={, 89 days at RF=6.0I,
179 days at RF=0.003, 894 days at RF=0.001, and 8,969 days at RF=0.0001 (sef 1o & maxinmum of 10 years or
3,650 days). Because there will be some [ag between the point in time when the last of PCBs volatilize into air
and when the air concenfration in a room reaches zero {due 1o ventilalion), we extended the potentiat duration to

airborne PCBs by several days (based on air concentration calculations at ventilation rate of 8.4 exchanges/day).

Therefore, the final exposure trequencies (EFs) at given RF (and exposure durations) were:

RF EF {days/year)
1.0 3 for | year
0.01 00 for | year
0.005 180 for 1 vear
0.001 350 for 2.47 years
0.0601 350 for 10 years

These temporal data were entered into Equations 1 and 9 (for every potential exposure route) to caleulate the

“safe” concentrations of PCB4 in carpet for each non-cancer and cancer RF scenario,
2.24 Ingestion Parameters

The primary mode of tPCB intake in this exposure scenaric was assumed to be via the incidental ingestion of
carpet fibers/dust as a result of the mouthing of carpet surfaces, toys, hands, and feet. Becausc no ingestion rate
data for the carpet fiber were readily available in the pubtished literature, a conservative assumption was made
that the carpet fiber intake by children is comparable to that of soil dust. According to Moya et al. {2004),
childrer consume an average of 193 mg of soil and dust per day. However, the authors also stated that the daily
consumption of soif alone is 138 mg/day. Therefore, an average dust ingestion rate of 55 mg/day can be
estimated by subtracting 138 mg/day from 193 mg/day. That value was used fo approximate the daify fiber
ingestion rate {Tabie 1). A bioavailability factor was introduced into this component of the exposure/risk maodel
to account for the preportion of the tPCBs in carpet that may be dislodged via digeslive tract activities. This

factor was set lo range from [% to 100% (Table I) due to uncertainty as to its real empirical magnitude.
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However, please note that oral bioavailability studies show that it is very unlikely that the bioavailability reaches

1he higher end of the range presented here. Please see the discussion below,

2.2.5 Inhalation Parameters

The imhalation rate of the receptor was set at 10.4 m*/day, which is the average estimate for children ranging in
age from 1 to 10 years ofd {USEPA, 2000) (Table {). The tPCB vapor contribution to the overall exposure
burden was estimated via a set of empirical models derived from air chamber experiments (Equations 2 to 4;
Bennel and Furtaw, 2004). The required parameters in these models include carpet thickness, carpet area mass
(also called face weight), and vapor pressure. Average carpet thickness was set 10 0.0129 m, and face weight
was sel 1o 1,700,000 mgfm?' (1.7 kg/mz) based con information obtained from the carpet industry {RPA, 2004,
Carpet USA, 2004} (Table 1). The vapor pressure parameter was set to 0.0069 Pa and consisted of a mean of all
values for PCB congeners 44 and 70 reported in the compendium by MacKay el al. (1992) (Table 1). To
account for ditwtion due to ventilation, an air dilution factor {AE) was added to Equation 6. The value of that

factor was 4.4 air exchanges per day based on the minimum ventilation rate required by USEPA.

2.2.6 Dermal Uptake Parameters

According to the USEPA (2000), the skin surface area available for contact during warm-weather play of
children, with 32% of the total skin surface area exposed, is 2,763 cmzf’day (Table 1). The adherence factor, ot
the amount of material remaining on the skin after contact, was estimated at 0.00724 mg/cm’ (USEPA, 2000).
This. value reflecis soil adherence for children: post-activity; indoors; and on hands, arms, legs, and feel. An
assumplion was made that carpet fibers behave similarly to soif particles. The USEPA’s default value for the
dermal absorption factor for tPCBs in soil of 14% (USEPA, 2001) was adopted as the default value in this

screening-level risk assessment.

2.3 Hazard and Risk Reference Values

The non-cancer reference dose for PCBs was 0.00002 mg/kg/day (reference dose for Aroclor 1254; USEPA,
2002). The cancer slope factor was 0.07 (mg/kg/day)' and it represented the lowest risk and persistence
category recommended by the USEPA (2002}, The target risk used in the calculation was the low end of the
USEPA’s “acceptable risk range™ of [ in | million exposed individuals (1 x 10°°} (USEPA, 1996, 1997, 2000)

({Tabie 1). The target hazard quolient was set o .
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2.4 Results and Discussion

For exposures associated with non-cancer hazard, the combined ingestion, inhalation, and dermzl uptake may
lead 10 allowable concentrations in carpet fiber ranging from approximately 8 to 671 mg tPCBs/kg, depending
on the magnitude of the bicavailability and retention factors (Table 2). In conirast, the acceptable
concentrations of tPCBs in carpel fiber associated with a 1 in 1 million cancer risk range from 39 to 33,575
mg/kg (Table 2). Comparing the tPCB concentrations estimated in the finished product (carpet; 14.1 mg/kg) to
the results from the current assessments suggests that, even at 180% bioavailability and 0% retention, it is highly
unlikely that any cancer risk responses will be triggered. Inspection of the results table for non-cancer hazard
calculations reveals that the estimated maximum concentration in the final product {14.1 mg/kg) exceeds the
acceptable concentrations under only two exposure conditions: when the oral bicavailability is 100% and RFs
are 0.001 and G.000]1. Because [00% oral bicavailability is unlikely in actual exposures, these two scenarios
should not be of concern in risk-making decisions. This stalement is supporied by empirical evidence from a
recent soif mobilization study of Oomen et al, (2000), who found that the maximum proportion of PCBs that can
be digested from PCB-laden soil by a human gul is 40%. Purthenmore, the authors indicate that this
bioaccessible fraction may not be entirely absorbed by the put.  Also, unlike soil, polypropylene fibers
encapsulate PCBs reducing the bioavatlability even further. Even if one was to assume 100% sbsorption of the
bicaccessible fraction {i.e. bicavailability factor = 48%) the aliowable concentration of PCBs in carpet would be
well above the maximem concentration of t4.1 mg/kg.  According to our calculations, the absorption factor (a
product of bioaccessibility and intestinal absorption) would have to be more than 33% in order for the atlowabie

carpet concenirations to drop beiow that threshold.

There is one technical point to note in Table 2. The inclusion of the volatilization/source depletion factor
actually has s most significant influence on the estimated dose from the ingeslion pathway, As a result, the
iowesi RFs (0,001 and 0,0001) result in the lowest risk-based coneentration. This is because the PCBs remain in
the carpet longer so that they can be ingested via the carpet dust. In effect, as the RF decreases, the PCBs persisl
in the carpet fiber longer and the impact of the RF diminishes. This effect can be seen in Table 2 where the
acceptable tPCB coneentrations at RF=0.001 and RF=0.0001 are almost identical. In conseguence, the
exposure, dose, and ultimately, the risk are aftributed almost entirely to the ingestion route of exposure. In
contrast, al higher RFs {up to 1.0} the PCBs are not retained in the carpet for extended periods of time, and
therefore, while the concentration in the air is higher under this condition, it is only for a very short period of

time. Therefore, the exposure may be higher, but for a shorter period of time.
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Please note that the use of the resulls of this analysis for risk management decision making should be done with
caution because of the level of the uncertainty associated with the estimate of the maximum carpet
concentration, retention factor, the quantity of ingested fiber, and oral bioavailability. These factors likety
overstate exposure (and therefore risk) for several reasons, not the least of which is the probability that the
polypropylene matrix is likely to provide a significant barrier to any encapsulated PCBs. Thercfore, given the
extensive level of conservatism and ihe low likelihood of PCBs being 100% bioavailable, it is doubtfil that

children exposed to carpet would experience any adverse health effects.
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3. Conclusions

Despite high-end exposure assumptions, the concentrations determined to be within the USEPA’s acceptable
cancer risk range were well above the maximum concentration of tPCBs estimated in the carpet. Two
conservative exposure scenarios for non-cancer hazards (i.e, 100% oral bioavailability at RF=0.001 and
RF=0.0001) indicated that the allowable carpet concentrations may be lower than these estimated in the final
product. However, given the redundant conservatism built into the assessment (e.g., the low likelihood of 100%
oral bicavailability), it is likely that the risks and hazards are substantially oversiated, Therefore, the current
analysis suggests that there was no unacceptablke risk, and that there are no obvious public health concerns

associated with the pigments in carpet.
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5. Tables

Table 1. Exposure and Risk Model Input Parameters

Parameter Value Source
General
Exposed Poputation: Young Children (vis) 11010 USEPA (2000)
Body Weight (1 1o 10 yrs old: ke) 218 USEPA (2000)
Carpel Life Span (maximum; yrs) 10 Bigger and Bigger (2004)
Exposure Duration {years) 11010 Calculated!
Exposure Frequency {days/vear) 3to0 350 Calculated': USEPA (1997, 2002)
Life Expectancy (yrs) 70 USETA (1997, 2002)
Averaging time: non-cancer {maximum; days) 365 to 3,650 Calculated'; USEPA (1997; 2002)
Averaging time; cancer (days) 25,550 USEPA (1997 2002)
Maximum PCB carpet concentration {mg PCB/kg carpet) 14.1 Estimated; Clarianl
Total PCB mass (mg) in a hypothetical room 599 Calculated
Ingestion
Dust {soil) ingestion rate (children; myg dust/day) 55 Moya et al. (2004)

Bioavailability of PCBs in fiber (%)

L, 5, 10, 50, and 106

Assumplion

Inhalation

Inhalation rate (1 to 10 yrs old; m*/day) 0.4 USEPA (2000)
Cotnplete air exchange rate (1/day) 84 USEPA (1995)

Vapor pressure of PCB 44/70 mixture (Pa) 0.0069 MacKay et al. (1592)
Room volume (Hypothetical; m*) 50 Assumption

Floor ayea (Hypothetical; m°) 25 Assumpiion

Carpet thickness (m) 0.01286 RPA (2004)

Carpet area mass (face weight: kg/m?) L7 Carpet USA (2004)
Room temperature (K) 293 Assumption
Molecular weight of air {g/mol) 29 Calculated
Molecular weight of PCB (g/mol) 292 Calculated
Atmospheric pressure {atm) 1 Assumption

Molar volume of air {em’/mol} 20.] Caleulated

Molar volume of PCB (cm’/mol) 268 Caleulated
Diffusivity of PCB in air (m*day) 0416 Caleulated; Fuller et al, {1966)°
Vapor pressure of PCB 44/70 mixture (Pa) 0.006% MacKay et al. (1992)
Ideal gas constant (Pa x m*mol % K) 8.314 Constant
Retention factor {unitless) 0.0001 to 1 Assumption
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Parameter I Value Source

Dermal

Dust adherence factor for children post-activity indoors on

hands, arms, legs, and feet {mgfcmg) 0.00724 USEPA (2000)

Contact skin surface area during warm-weather play with

32% skin exposed (cm*/day) 2,763 USEPA (2000)

Dermal uptake factor 0.14 USEPA (2001)

Hazard and Risk Reference Values

Target hazard quotient I USEPA (1997; 2002)

Non-cancer reference dose (mp/kg BW/day) 0.60002 USEPA (2002)

Cancer slope (mg/kg BW/day)" 0.07 USETA (2002)

Targel cancer risk 1% 10°® USEPA (1997; 2002)
it . i Equal to acceptable risk over

Target lifetime average daily dose (mg/kg BW/day) 0.000014 cancet slope

"Retention factor-dependent
D= W% (1n 4 (1M + 1Mpea)l WPV i Y + Vi ™)
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Table 2. August 2006 Revised Risk-Based Concentrations (mg/kg) of tPCBs in Carpet Fiber for Child

Non-Cancer and Cancer Risk Scenarios Assuming Complete Velatilization from Carpet
Surface and Finite PCB mass

Non-Cancer Hazard

1354 133 237 387 671
81.8 80.9 £49 252 653
54.7 54.3 102 176 632
15.0 15.0 28.8 51.2 501
7.87 7.86° 15.2 27.2 398
Cancer Risk
677 2,686 11,855 19,374 33,575
409 {1,636 7,456 12,616 32,665
274 1,099 5,094 8,785 31,595
75.0 303 1,441 2,562 25,034
B 39.3 159 760 1,359 19,875

“The result is 14.2 mg/kg for oraf bioavailability factor of 0.53
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1. Introduction

The April 11, 2005 report titled “Exposure and Screening-Level Risk Assessment for Carpet Fiber and Food
Wrap Scenarios Associated with Pigment Red 144/214” contained a screening-level risk assessment for children
potentially exposed to carpet fiber and for the general population potentially exposed to food wrap. The goal of
that assessment was to calculate acceptable, risk-based levels of tPCBs in carpet yam and fiber using cancer and
non-cancer risk/hazard thresholds and children-specific exposute factors. In August 2005, new abservations
were added to input data and the report was updated via an addendum (BBL, 2005). Additional information
consisted of a new maximum carpet concentration of 14.1 ppm (based on the re-analysis of ALTA LAB resulis),
a new maximum food wrap concentration of 0.34 ppm, and a new packing tape concentration of 2.4 ppm (based
on new analytical data). After the addendum was submitted to USEPA for comments, the agency indicated that
the back-calculations o f “* safe” levels o f P CBs in carpet were d erived for e xposure s cenarios o ther than the
absolute “worst-case” assumptions. For example, the maximum Retention Factor (RF) was set at 0.01.
However, USEFA’s contractor, Versar, commented that the calculation “does not present these carpet
concentrations associated with the worst-case RF assurnption,” and that this “waorst-case” should assume a RF of
1.6. The RF of 1.0 assumes that all of the PCBs in the carpet will volatilize into the indoor air. Implicit in this
request is the assumption that there is an inexhaustible source of PCBs. In an actual heuse, carpet may not be
replaced until its useful life span is over - about 10 years (Bigger and Bigger, 2004). Clearly, the assumption of
an inexhaustible source will cause an unreasonable and unrealistic forecast of exposure and risk or hazard.
Moreover, the USEPA suggested that although fully encapsulated into the polypropyiene matrix, PCBs
volatilize freely (i.e., the polypropylene shell is not an effective barrier to PCB volatilization} and entirely (i.e.,
100% of the encapsulated mass is given off into the surrounding air), These assumptions also overstate
exposure (and therefore risk) because the polypropylene matrix is likely to provide a significant bartier to any
encapsulated PCBs, and empirical evidence shows that even “neat” PCBs (in a fluid form) volatilize very hittle
(maximum of 5% Qi, 2003). Despite these concerns, we proceeded with calculations using the USEPA’s
requested assumptions of PCBs v olatilization p otential { and the minimum air e xchange rate o f 8.4 room air
exchanges/day; USEPA, 1995) to show that, even using this unreasonable assumption, the back-calculated
“safe” levels of PCBs in carpet are higher than those actually present (i.e. 14.1 ppm). However, calculations are

performed for a finite mass of PCBs volatilizing into indoor air to maintain some realism in predictions.

The objective of the current Addendum is to update the April 11 report (and Addendum [; BBL, 2005) with the
new data, This Addendum incorporates the abridged components of the original report to facilitate the

discussion of the effects that new data may have on the outcome of the risk assessment,
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2. Carpet Scenario

As indicated in the original report, the primary receptors for this analysis were young children (i to 10 years
old), who may be exposed fo tPCBs in the pigments via daily activities on carpeted surfaces. The extent of
contact between children and carpet-bome constituents of interest was calculated via an exposure model. This
model considered ingestion, dermal uptake, and inhalation exposure routes. The model and the associated input

parameters are briefly discussed below.

2.1  Exposure Model

2.11 Non-Cancer Hazard

The combined exposures calculation model for non-cancer hazard was as follows:

NG, THO BW-A?; Equation 1

Prr: ; v - L "\
gp. gl 1. 1R BiodF o L SA-AF-DERM LI RF
RID W0mglkg ) \RD  1Fmglig RfD VE

where,

CNCamerrisk-based concentration in carpet fiber associated with hazard quotient of 1 (mg/kg),
THQ-target hazard quotient (unitless),

BW.body weight {kg)

RfD-non-cancer reference dose {mg/kg BW/day),
AT,-non-cancer averaging time (days),
ED-exposure duration (yrs),

EF-exposure frequency (days/yr),

[R-dust ingestion rate (mg/day),
BioAF-bicavailability factor for ingestion (unitless),
S4-contact skin surface area (cm%day),

AF-dust adherence factor (mg/em?),

DERM-dermal absorption factor {unitless),
{HR-inhalation rate (m*/day),

VF-volatilization factor (m*/kg), and

RF-retention factor (unitless).
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The volatilization factor (VF) used in the above equation was calculated via a set of concentration relationships
derived experimentally for an enclosed chamber containing a carpet sample impregnated with a substance of
interest (Bennet and Furtaw, 2004 citing Won et al., 2000). The relationships describing carpet surface to air

partitioning (Ky,) were as follows:

k,
K. = kd = 1 (78208210 VP
54 = -(?— = Equalion 2
where,
k M
—=— Equation 3
ki C,
substituting Equation 3 into Equation 2 and solving for A vields,
3.82-0.62logb'P ;
M= (dw 10 e Cg) Equation 4

where,
ks-adsorption coefficient (m/hr),
ky-desorption coefficient (m/hr),
d,~carpet thickness (m),
VP-vapor pressure (Pa),
Cg-acceptable concentration of PCBs in air from Equation 1 and 9 (mg/m*), and

M-mass of PCBs per area of carpet (mg/m®).
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To express M on carpet weight basis (M.,; mg/kg), this parameter can be divided by carpet face weight (FW;
kg/m®) such that

3EI-0.62Ng MR
_(d, 10¥eeee oy

CW FW

M

Equatian 5

Furthermore, in realistic conditions of a normal house, ventilation is provided to maintain praper air quality,
Therefore, the M., term must allow for a dilution factor (AE; unitless) to avert modeling unrealistically high

concentrations. Thus, Equation 5 is modified to

dw . IO:!.SZ-D.GZIng Ve Cg . AE
M_ = Equation &

[ FW

The volatilization factor (VF; m*/kg} was derived by dividing M., by the air concentration tern C, (Equation 7).
The VF was inserted into Equation 1 to caleulate an acceptable carpet concentration attributable 1o tPCB

volatilization,

M, (d, -10%8-09k7 | gpy
c, 7

g

VF =

Equation 7

Given that C; is calculated in Equation 1 and 9 using the inhalation exposure assumptions, VF was inserted in

these equations to derive an acceptable concentration in carpet fiber (Mo mg/kg).

VF*CQ = Mm Equation §
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21.2 Cancer Risk

The combined exposures back-caleulation model for cancer risk is as follows:

TR BW. AT, Equation 9

wpﬂ= .
£D. g | E3F IR- BioAF +| C5F-54- AF- DERM +(CSF- L RF)
1P mglkg 1CPmg/kg VF

1S

where,

CCruperrisk-based concentration in carpet associated with 1 x 10 cancer risk (mg/ke),
TR-target cancer risk,

BW-body weight (kg),

CSF-cancer slope factor (mg/kg BW/day)",
AT-cancer averaging time (days),

ED-exposure duration (yrs),

EF-exposure frequency (daysfyr),

[R-dust ingestion rate {(mg/day),
BioAF-bicavailability factor for ingestion (unitless}),
3A-contact skin surface area {cm*/day),

AF-dust adherence factor (mg/em®),

IHR-inhalation rate (m’*/day),

DERM-dermal uptake factor (unitless),
VF-volatilization factor (m*/kg), and

RF-retention factor (unitless).

2.2 Model Parameterization

The exposure parameters, models, concentration data, risk factors, and assumptions used in the current
assessment were obtained from a number of sources, including USEPA guidance documents, published
litevature, the internet, and Clariant’s database. Input parameters are summarized in Table 1. The paragraphs

below discuss each input parameter in detail,
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221 Body Weight

The receptor of interest in the carpet scenario was 2 young child who is expected to be in direct contact with
carpeted. surfaces as a result of normal daily activities such as playing, walking, and crawling, The range of age
within this group can conceivably span from 1 to 10 years. The calculated average body weight for children of
that age was 21.8 kg (USEPA, 2000) (Table 1).

2,22 Temporal Parameters

The time scale of the exposure and rigk estimate was set to coincide with the useful fife span of a residentiat
carpet. According to an industry source, carpet warranties may span from 5 to 20 years. However, a typical
carpet lasts about 10 years (Bigger and Bigger, 2004). Therefore, the maximum exposure duration in this
assessment was assumed to be 10 years. For the cancer risk assessment, a default life expectancy of 70 years
was used to derive the lifetime average daily dose (25,550 days) (USEPA 1997, 2002} (Table 1). The maximum
exposure frequency was set to the default of 350 days per year (USEPA 1997, 2002) and the event frequency at
one event per day. Note that the RF was set to vary from 0.0001 o 1. As a result, exposure frequency was set
to vary for each RF scenario as the finite mass of PCBs volatilizes from carpet at 2 RF-dependent rate (Table 1).
The method to estimate the times of total exhaustion of PCBs from carpet via volatilization and subsequent
clearance from a hypothetical room for each RF was based on the flux-based approach of Bennett and Furtaw

(2004) for indoor residential fate modeling of pesticides on carpet. This methodology is described below.

2.2.3 PCB Mass Transfer Rate

The flux-based transfer of PCBs from carpet into air was presented and used by BBL in previous assessments of
PCB volatilization. Please note that this model was used as a surrogate for a yet unknown/fumdeveloped model

of PCB vapor diffusion in carpet.
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The mass-transfer rate {MTR) algorithm is as follows:

where,

MIR peg = 54 carmer % DA*'F VPFCB Equaitor 10
) R.xt
Carpet ¢ X b

MTRpcp — mass transfer rate (mg PCB/room-day),
SAcupe — carpet surface area (m’),

Dy —diffusivity of PCB in air (m%day),

Tcupa  — carpet thickness (m),

VPpcg  — vapor pressure of PCB 44/70 mixture (Pa),
Re — ideal gas constant (Pa x m’/mel x K), and
Lair — ambient air temperature (K).

In effect, this relationship estimates the quantity of PCBs that volatilize from the carpet surface into the room on

a daily basis. The model was parameterized using the input variables presented in Table 1. The main

assumpons are:

1.

PCBs volatilize fieely. This causes the conceptual model to assume that the entire mass of PCBs
contained in the carpet will volatilize into air, This implies that:

a. PCBs are fourd on the exterior surfaces of carpet fibers rather than encapsulated in the
polypropylene shell (as is the case in actual carpet), and

b. PCBs potentially present in carpet will volatilize into air at a maximum rate until depleted rather
than at a reduced rate {due to its semi-volatile nature and encapsulation process).

The PCB concentration in carpet is at the maximum. The assessment uses the hi ghest cancentrations of
PCBs in carpet rather than a sales-volume, carpet concentration-based measure of central tendency.

Lowest recommended room air exchange rates. 1t is assumed that the air exchange in the model room
is the lowest recommended by the USEPA (i.e. 8.4 air exchanges/day). However, a standard room in
an actual house may experience far greater ventilation rates.

Carpet synthesized on-site. The assumption is that the carpet is installed the moment it is
manufactured, and the exposure to the resident begins immediately, In reality, carpets maynotbe
installed for months after they have left the production facility, and the family may not be in the house
during and immediately after carpet installation.

Vapor Pressure of PCBs. The PCBs are assumed to volatilize from a surface of an inert substance
whose vapor pressure = 0. Therefore, the vapor pressure of PCBs is set to equal the vapor pressure for
pure PCBs (i.e. PCB 44/70 mixture).

These assumptions are consistent with the USEPA’s desire to examine the “worst-case™ exposure scenatio.
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Under the assumption of PCBs volatilizing as a uniform chemicatl from an inert surface, the maximum flux rate
of PCBs from the carpet surface, estimated by Equation 10, is 668 mg PCB/room-day (at RF=1), The flux rates
for RF equat to 0.01, 0.005, 0.001, and 0.0001 are 6.68, 3.34, 0.67, and 0.067 mg PCB/froom-day, respective]y.
Given that the total mass of PCBs in a hypothetical room (25 m?) is 599 mg PCB (i.e. 14,1 mg PCB/kg x 1.7 kg
carpet/m’ x 25 m?), the available mass will volatilize completely within 22 hours at RF=1, 89 days at RF=0.01,
179 days at RF=0.005, 894 days at RF=0.001, and 8,969 days at RF=0.0001 (set to a maximum of 10 years or
3,650 days). Because there will be some lag between the point in time when the last of PCBs volatilize into air
and when the air concentration in a room reaches zero (due to ventilation), we extended the potential duration to

airborne PCBs by several days (based on air concentration calculations at ventilation rate of 8.4 exchan ges/day).

Therefore, the finat exposure frequencies (EFs) at given RF (and exposure durations) were:

RF EF {days/year)
1.0 3 for | year
0.01 100 for 1 year
0.005 180 for 1 year
0.001 350 for 2.47 years
0.0001 350 for 10 years

These temporal data were entered into Equations 1 and 9 (for every potential exposure route) to calculate the

“safe” concentrations of PCBs in carpet for each non-cancer and cancer RF scenario.
2.2.4 Ingestion Parameters

The primary mode of tPCB intake in this exposure scenario was assumed to be via the incidental ingestion of
carpet fibers/dust as a result of the mouthing of carpet surfaces, toys, hands, and feet. Because no ingestion rate
data for the carpet fiber were readily available in the published literature, a conservative assumption was made
that the carpet fiber intake by children is comparable to that of soil dust. According to Moya et al. (2004),
children consume an average of 193 mg of soil and dust per day. However, the authors also stated that the daily
consumption of soil alone is 138 mg/day. Therefore, an average dust ingestion rate of 55 mg/day can be
estimated by subtracting 138 mg/day from 193 mg/day. That value was used to approximate the daily fiber
- ingestion rate (Table 1). A bicavailability factor was introduced into this component of the exposure/risk model
to account for the proportion of the tPCBs in carpet that may be dislodged via digestive tract activities. This

factor was set to range from 1% to 100% (Table 1) due to uncertainty as to its real empirical magnitude.
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However, please note that oral bioavailability studies show that it is very unlikely that the bioavailability reaches

the higher end of the range presented here. Please see the discussion below.

2.2.5 Inhalation Parameters

The inhalation rate of the receptor was set at 10.4 m’/day, which is the average estimate for children ran ging in
age from 1 to 10 years old (USEPA, 2000) (Table 1}. The tPCB vapor contribution to the overall exposure
burden was estimated via a set of empirical models derived from air chamber experiments (Equations 2 to 4;
Bennet and Furtaw, 2004). The required parameters in these models include carpet thickness, carpet area mass
(also called face weight}, and vapor pressure. Average carpet thickness was set to 0.0129 m, and face weight
was set to 1,700,000 mg/m® (1.7 kg/m®) based on information obtained from the carpet industry (RPA, 2004;
Carpet USA, 2004} (Table 1). The vapor pressure parameter was set to 0.0069 Pa and consisted of a mean of all
values for PCB congeners 44 and 70 reported in the compendium by MacKay et al. (1992) (Table 1). To
account for dilution due to ventilation, an air dilution factor (AE) was added to Equation 6. The value of that

factor was 8.4 air exchanges per day based on the minimum ventilation rate required by USEPA.

2.2.6 Dermal Uptake Parameters

According to the USEPA (2000), the skin surface area available for contact during warm-weather play of
children, with 32% of the total skin surface area exposed, is 2,763 cm’/day (Table 1). The adherence factor, or
the amount of material remaining on the skin after contact, was estimated at 0.00724 mg/cm? (USEPA, 2000).
This value reflects soil adherence for children: post-activity; indeors; and on hands, arms, legs, and fest. An
assumption was made that carpet fibers behave similarly to soil particles. The USEPA’s default value for the
dermal absorption factor for tPCBs in soil o f | 4% (USEPA, 2001) was adopted as the default value in this

screening-level risk assessment.

2.3 Hazard and Risk Reference Values

The non-cancer teference dose for PCBs was 0.00002 mg/kg/day {reference dose for Aroclor 1254; USEPA,
2002). The cancer slope factor was 0.07 (mg/kg/day)' and it represented the lowest risk and persistence
category recommended by the USEPA (2002). The target risk used in the calculation was the low end of the
USEPA’s “acceptable risk range” of 1 in 1 million exposed individuals (1 x 10°°) (USEPA, 1996, 1997, 2000)

{Table 1). The target hazard quotient was set to 1,
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2.4 Resulis and Discussion

For exposures associated with non-cancer hazard, the combined ingestion, inhalation, and dermal uptake may
lead to allowable concentrations in carpet fiber ranging from approximately 8 to 671 mg (PCBs/kg, depending
on the magnitude of the bioavailability and retention factors (Table 2}, In contrast, the acceptable
concentrations of tPCBs in carpet fiber associated with a | in | million cancer risk range from 39 to 33,575
mg/kg (Table 2). Comparing the tPCB concentrations estimated in the finished product (carpet; 14.1 mg/kg) to
the results from the current assessments suggests that, even at 100% bioavailability and 0% retention, it is highty
unlikely that any cancer risk responses will be triggered. Inspection of the resuits table for non-cancer hazard
calcuiations reveals that the estimated maximum concentration in the final product (14.1 mg/kg)} exceeds the
acceptable concentrations under only two exposure conditions: when the oral bioavailability is 100% and RFs
are 0.001 and 0.0001. Because 100% oral bioavailebility is unlikely in actual exposures, these two scenarios
should not be of concem in risk-making decisions. This statement is supported by empirical evidence from a
recent soil mebilization study of Qomen et al. (2000), who found that the maximum proportion of PCBs that can
be digested from PCB-laden soil by a human gut is 40%. Furthermore, the authors indicate that this
bicaccessible fraction may not be entirely absorbed by the gut. Also, untike soil, - polypropylene fibers
encapsulate PCBs reducing the bioavailability even further. Even if one was to assume 100% absorption of the
bioaccessible fraction (i.e. bioavailability factor = 40%) the allowable concentration of PCBs in carpet would be
well above the maximum concentration of 14,1 mg/kg.  According to our calculations, the absorption factor (a
product of bicaccessibility and intestinal absorption) would have to be more than 53% in order for the allowable

carpet concentrations to drop below that threshoid,

There is one technical point to note in Table 2. The inclusion of the volatilization/source depletion factor
actually has its most significant influence on the estimated dose from the ingestion pathway. As a result, the
lowest RFs (0.001 and 0.0001) result in the lowest risk-based concentration. This is because the PCBs remain in
the carpet longer so that they can be ingested viz the carpet dust. In effect, as the RF decreases, the PCBs persist
in the carpet fiber longer and the impact of the RF diminishes. This effect can be seen in Table 2 where the
acceptable tPCB concentrations at RF=0.001 and RF=0.0001 are almost identical. In consequence, the
exposure, dose, and ultimately, the risk are a ttributed almost entirely to the ingestion route of exposure, In
contrast, at higher RFs (up to 1.0) the PCBs are not retained in the carpel for extended periods of time, and
therefore, while the concentration in the air is higher under this condition, it is only for a very short period of

time. Therefore, the exposure may be higher, but for a shorter period of time.
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Please note that the use of the results of this analysis for risk management decision making should be done with
caution because of the level of the uncerfainty associated with the estimate of the maximum camet
concentration, retention factor, the quantity of ingested fiber, and oral bioavailability, These factors likely
overstate e xposure (and therefore risk) for s everal reasons, not the least o f which is the probability that the
polypropyiene matrix is likely to provide a significant barrier to any encapsulated PCBs. Therefore, given the
extensive level of conservatism and the low likelihood of PCBs being 100% bioavailable, it is doubtful that

children exposed to carpet would experience any adverse health effects.
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3. Conclusions

Despite high-end exposure assumptions, the concentrations determined fo be within the USEPA’s acceptable
cancer risk range were well above the maximum concentration of tPCBs estimated in the carpet. Two
conservative exposure scenarios for non-cancer hazards (i.e., 100% oral bioavaiiability at RF=0.001 and
RF=0.0001) indicated that the allowable carpet concentrations may be lower than those estimated in the final
product. However, given the redundant conservatism built into the assessment (e.g., the low likelihood of 100%
oral bioavailability), it is likely that the risks and bazards are substantially overstated. Therefore, the current
analysis suggests that there was no unacceptable risk, and that there are no obvious public health concerns

associated with the pigments in campet.
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5. Tables

Table 1. Exposure and Risk Model Input Parameters

Parameter Value Source
General
Exposed Population: Young Children (yrs) Tl USEPA (2000}
Body Weight {1 to 10 yrs old; kg) 21.8 USEPA (2000}
Carpet Life Span (maximum; yrs} 18 Bigger and Bigger (2004)
Exposure Duration (years) Tto 10 Calculated!
Exposure Frequency (days/year) 310350 Caleulated'; USEPA (1997; 2002)
Life Expectancy (yrs) 70 USEPA (1997, 2002)
Averaging time: non-cancer (maximuny, days) 365 to 3,650 Caleulated’; USEPA (1997; 2002)
Averaging time: cancer (days) 25,550 USEPA (1997, 2002)
Maximum PCB carpet concentration (mg PCB/kg carpet) 14.1 Estimated; Clariant
Total PCB mass (mg) in a hypothetical room 399 Calculated
Ingestion
Dust (soil) ingestion rate (children; mg dust/day) 55 Moya et al. (2004)
Bioavailability of PCBs in fiber (%) 1, 5, 10, 50, and 100 Assurmption
Inhalation .
Inhalation rate (1 to 10 yrs old; m*/day) 10.4 USEPA {2000)
Complete air exchange rate {1/day) 84 USEPA (1995)
Vapor pressure of PCB 44/70 mixture (Pa) 0.0069 MacKay et al. {1992)
Room volume {Hypothetical; m®) 50 Assumption
Floor area (Hypothetical; n) 25 Assumption
Carpet thickness (m) 0.01286 RPA (2004)
Carpet arca mass (face weight; kg/m®) 1.7 Carpet USA (2004)
Room temperature (K) 293 Assumption
Moalecular weight of air (g/mol) 29 Calculated
Molecular weight of PCB (g/mol) 292 Calculated
Atmospheric pressure (atm) 1 Assumptien
Molar volume of air {em’/mol) 2001 Calculated
Molar volume of PCB (cnr'/mol) 268 Calculated
Diffustvity of PCB in air (m*/day) 0416 Calculated; Fuller et al. (1966)°
Vapor pressure of PCB 44/70 mixture (Pa) 0.0068 MacKay et al. (1992)
Ideal gas constant (Pa x m’/mol x K) 8.314 Constant
Retention factor {unitless) 0.0001 to 1 Assumption
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Parameter ] Value Source

Dermal

Dust adherence factor for children post-activity indoors on

hands, arms, legs, and feet (mgfcmf) 000724 USEPA (2000)

Contact skin surface area during warm-weather play swith

32% skin exposed {cnt/day) 2,763 USEPA (2000)

Dermal uptake factor 0.14 USEPA (2001)

Hazard and Risk Reference Values

Target hazard quoticnt 1 LSEPA {1997; 2002)

Non-cancer reference dose (mg/kg BW/day) 3.00002 USEPA (2002)

Cancer stope (mg/kg BW/day)"! 0.07 USEPA (2002)

Target cancer risk 1x10° USEPA (1697; 2002)
_ . Equal to acceptable risk over

Target lifetime average daily dose (mg/kg BW/day) 0.000014 cancer stone

'Retention factor-dependent
D= 10°*{tar' (1 Maic + 1Mpca) *YP(Vai® + Vies” Y
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Table 2. August 2006 Revised Risk-Based Concentrations (mg/kg) of tPCBs in Carpet Fiber for Child

Non-Cancer and Cancer Risk Scenarios Assuming Complete Volatilization from Carpet
Surface and Finite PCB mass

6.00 0.00:
Non-Cancer Hazard

135.4 133 237 387 671
81.8 80.9 149 252 653
54.7 54.3 102 176 632
15.0 15,0 28.8 51.2 501
7.87" 7.86" 15.2 27.2 398

Cancer Risk
677 2,686 11,855 19,374 33,575
409 1,636 7,456 12,616 32,665
274 1,099 5,004 8,785 31,595
75.0 303 1,441 2,562 25,034
393 159 760 1,359 19,875

*The result is 14.2 mg/kg for oral bioavailability factor of 0.53
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